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High resolution stimulated Raman spectroscopy from collisionally 
populated states after optical pumping. Acetylene isotopologues in the 
3800-3900 cm-1 and 5800-5900 cm-1 regions. 
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Optical population of vibrationally excited states by Stimulated Raman pumping as a 
means for high resolution investigation of excited states at low temperatures has been 
widely demonstrated
1
. In the present communication we show the feasibility of 
collisionally populating excited states others than the ones optically pumped, keeping 
pressure at levels low enough to allow for the observation of fully resolved Q branches of 
light molecules. 
We present some results for 
12
C2H2, 
13
C
12
CH2 and 
13
C2H2. In all cases, one single 
rotational level of the state v2=1 is populated by means of a doubly pulsed stimulated 
Raman process. After a delay of about 500ns, a second stimulated Raman process, in this 
case quasi-CW, is used to record the high resolution stimulated Raman spectra from the 
collisionally populated levels to upper levels differing by a quantum of v2. It is worth 
pointing out that after this delay, not only other vibrational states are populated, but also 
the distribution among the rotational levels has achieved a thermal equilibrium. 
In all cases, the pressure has been kept between 5 and 12 mbar at a temperature of 150K. 
After the optical pumping, the main collisional processes involved are: 
C2H2 (v2=1) + C2H2 (v2=0) → C2H2 (v2=0) + C2H2 (v4=2, v5=1) + E 
C2H2 (v2=1) + C2H2 (v2=1) → C2H2 (v2=0) + C2H2 (v2=2) + E 
C2H2 (v2=1) + C2H2 (v2=1) → C2H2 (v2=0) + C2H2 (v2=2, v4=2, v5=1) + E 
Where E corresponds to the conversion of a small fraction of vibrational energy into 
rotational or translational energy in order to keep the energy balance.  In the present case, 
E is < 10cm-1). The observed transitions are: 32-22 and (2+24+5) – (24+5) of 
symmetry ← and ← respectively. 
As an example, figure 1 shows the 32-22 and [2+24(2)+5(-1)] – [24(2)+5(-1)] 
Q-branches of 
13
C2H2. 
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Figure 1. Stimulated Raman Spectrum of 
13
C2H2 from collisionally populated states. 
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